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Heating

various parts of a building, methods of heat-
ing which have been carried to a high degree
of development. Later developments are va-
por, gas, and oil heating.

A radiator heating system, consists of a
boiler, piping, radiators, and accessories. The
function of the boiler is to provide for the
combustion of a solid, liquid, or gaseous fuel,
and to transfer as much of the heat as possi-
ble from this combustion to a surrounding
body of water. The heat absorbed by this
body of water is then conveyed by the cir-
culation of the water itself or by the steam
generated therefrom, through the system of
piping to the radiators, which are located in
different parts of the building. The radiators
warm the rooms in which they are installed
by heating and circulating the air that comes
in contact with them. After it has given up
most of its heat, the heat-conveying medium
in the radiator returns to the boiler to be re-
heated and again circulated. The modern
heating boiler has been highly developed as
the result of many years' experience in
construction and installation.

The fuels generally used in heating boilers
are anthracite or hard coal, bituminous or
soft coal, coke, oil, and gas.

Radiators are made in a wide range of
shapes and styles. Cast iron has been found
the most suitable material, for although re-
quiring more time to heat than copper, it re-
tains heat longer and is more durable. To fig-
ure the radiation required for any given room
it is necessary to take into consideration the
glass and wall exposures, as well as the cu-
bical contents.

The early method of heating by steam was
with what Is commonly known as the two-
pipe system; the steam being conveyed to the
radiators, or heating units, through one series
of pipes and the water of condensation re-
turned to the boiler through another series,
called returns. Pipes of small size were used,
and a high pressure of steam was maintained.
As the knowledge of steam heating increased,
larger pipes and lower pressures were em-
ployed. The one-pipe system is now in com-
mon use; It is simple in design, easily in-
stalled, and requires a limited amount of pipe
and fittings. The steam main or mains (there
may be more than one) pitch downward from
the boiler. The supply riser is carried above
the boiler to such a height as circumstances
will allow and from this point there is a grad-
ual pitch of at least one-half inch in each ten
feet of length to the end of the main. After
the last branch to a radiator has been con-

nected from it, the main is reduced, usually
two pipe sizes, to form the dry return, which
is brought back to a point near the boiler
where a drop is made and the pipe connected
into a return opening in the boiler. Auto-
matic air valves at the elbow at the end of
the dry return will quickly free the main of
air when steam is generated in the system,
thus permitting all radiators to receive their
supply of steam at practically the same time.
In the year 1716 in Newcastle-on-Tyne,
England, a method of warming greenhouses
by hot water circulation was tried and a few
years later hot water in circulation was used
in France for warming a chicken hatchery
and brooder. In the early part of the last
century the system was developed to make
it practical for use in warming buildings. It
did not come into general use in the United
States, however, until 1875-85. The system
consists essentially of a boiler to which the
heat is applied and to which are ' ^nected
pipes and radiators. In the hot-w heating
system, the hot water, as it cor jutweighs
the warmer water in the heatf Causing it to
rise in the system and circrT ^e through the
piping and radiators, the difference in the
mean temperature of the water as it ascends
and descends in the system keeping the cir-
culation constant. The greater the height of
the return pipe (in which the cooler water
is descending), the more energy and push
against the warmer water in the heater, and
consequenty the more rapid the circulation.
A vapor-heating system is a steam system
provided with special equipment for remov-
ing air, so that the water in the boiler will
steam at a considerably lower temperature
than at atmospheric pressure. Radiators of
the hot-water type are used with a supply
valve, by which the steam supply can be so
controlled that only the amount required to
heat the room is admitted to the radiator, and
with return connection which carries off both
the air and condensation. The steam flows in-
to the successive sections of the radiator at
the top .and fills them through part or all of
their length, depending upon the degree of
valve opening. The surface of the part of the
radiator which is filled with vapor is at near-
ly steam temperature. The remainder of the
surface is warmed by the condensation, which
trickles down the inside surface, the tempera-
ture decreasing toward the bottom. The tem-
perature of the discharged condensation is
thus materially lowered, an advantage from
an economic standpoint in cases where the
condensation is not returned to the boilers*